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nn vVe EMI LIMITED, a British 
(71) we i-i t Middlesex, 

Thfc invention relates to pressure trans 

ducers. d {or m edical 

Transducers may be useu 
pressure measurements ° n m a ^ e e d nt ' vi J- g a 
Uen blood pressure 5 me ^^. Some 

transducer element entering 

being bonded to hous.ng extensiQn 
SSffi Sg 0n bo°nde a S £ fhe metal di- 
aP The S ?ran S duc C r element may be secured 

a housing and alternative 
45 Figures J anu ■ 
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constructions for housing a transducing ele- 
™ ^transducer element 1 is formed from a 

in a deflectable portion 11 and a iorcc 

SnLlS« b ^ 2 - S £ b e ^ m Lnt S a°re 
and methods fo, .making * > elemen ^ 

ililill 

form and provided with el ec :rv cai 
tions (not shown) for the transducer c 
mcn t\he wall 21 is prefe b lj 
corrosion material sue n 
?2 ain m e S°be n fofm?d e ^T eSearocLmical 

22bS lK boif inside .ce o 
S apl " 3 n" f AnVdic 6 bondfn "^suitable 
iuhouS other A method S may bc»j£PJ> 
v ded a bond at each P0'« °t^o* act a ad 
over all the area of contact at sucn a po 
0b Sihcffonn, of construction for the trans- 
ducer are shown « Raures * «* 
Similar items are "dentrfted by 

ref fn re FSure aS 2 U th d e eleSlSJ 1 is enclosed 
i JSc F rS e ctric.l component encapsula- 
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tion lj such as the "dual in-line flat-pack" 
The encapsulation can include an amplifier 
or other processor 14 for the signal* w« 
me element 1. Suitable internal connections 
such as 1:> can be provided to the terminals 
lo. Figure 2 also shows a form of welded-in 
construction for a separate diaphragm 221. 

Figure 3 shows a transducer arranged to 
measure absolute pressure rather than the 
1U gauge pressure measured by the transducers 
of Figures 1 and 2. A silicon disc 17 is 
attached by a glass bond 18 to the element 1 
on the face opposite that attached to the 
diaphragm 222. A chamber 19 is formed in 
15 this way and is evacuated and then sealed. 
The displacement of portion 11 of the 
element 1 is no longer resisted by atmos- 
pheric pressure on the rear face so an 
absolute measurement is obtained. The 
20 diaphragm 222 is formed by machining into 
the inner face of wall 21. 

In Figure 4 the diaphragm is of similar 
form to that in Figure 3 but the element 1 
has a flat face 111 on deflectable area 11 
25 which is wholly in contact with and bonded 
to diaphragm 222. Mounting ring 101 is also 
attached to diaphragm 222. 

In operation of the transducers described 
above (which are particularly suitable for 
30 medical measurements), even if the trans- 
ducer element should fracture, e.g. due to 
transient over pressure or mechanical 
shock, the diaphragm will contain the trans- 
ducer element parts and prevent these 
35 entering a patient's blood stream. Furth- 
ermore the metal diaphragm tends to pre- 
vent potential energising the element from 
reaching the patient. Electrical protection in 
m !r e form of an eartnin £ connection to the 
40 diaphragm may be provided. The provision 
of a metal diaphragm with the element 
bonded to it at all points of contact provides 
adequate transmission of pressure applied 
as indicated by arrow P, for example via a 
4;> catheter for m-heart blood pressure mea- 
surements. The construction of the element 
1 with a surrounding mounting ring can 
reduce the effect of any differential thermal 
expansion of the diaphragm and element 
M while retaining the good frequency response 
and low hysteresis associated with semicon- 
ductor transducing elements. The transduc- 
er may be combined with a catheter for 
transmitting blood pressure to the trans- 
5:> ducer. 

WHAT WE CLAIM IS:- 
1. A pressure transducer including a 
housing having a metal diaphragm forming 
part of a wall of the housing and^a transduc- 
er er element within the housing, the element 
comprising a body of semiconductor mate- 
rial in the form of a rigid ring integral with 
and surrounding a flexible portion, the ring 
, - £ ein S bonded to the housing and the said 
to flexible portion or an integral extension 



thereof being bonded to the metal di- 
aphragm. 

2. A transducer according to claim 1 
wherein the metal diaphragm is of titanium' 
stainless-steel or nickel-steel. ' 70 

3 A transducer according to claim 1 or 
2 wherein the metal diaphragm is formed 
integrally with a housing wall. 

4 A transducer according to claim 1 or 

I -wherein the metal diaphragm is joined to 7 s 
the housing and covers an aperture in the 
housing. 

5. A transducer according to any pre- 
ceding claim, wherein the said ring, and the 
said flexible portion or its integral exten- so 
sion, are bonded to the metal diaphragm at 

all points of contact therewith. 

6. A transducer according to any pre- 
ceding claim, wherein the transducer ele- 
ment is bonded to the metal diaphragm by «s 
anodic bonding. 7 ■ 

7- A transducer according to any pre- 
ceding claim, wherein the said flexible 
portion comprises a face wholly in contact 
with and bonded to the metal diaphragm. 90 

». A transducer according to any one of 
claims 1 to 6, wherein the said flexible 
portion is spaced from the metal diaphragm 
and has the said integral extension which is 
bonded to the metal diaphragm for trans- 95 
mining force from the metal diaphragm to 
the flexible portion. 

9. A transducer according to claim 7 or 
8 wherein the face of the said flexible 
portion remote from the metal diaphragm 10O 
defines a wall portion of an evacuated 
chamber. 

10. A pressure transducer substantially 
as hereinbefore described with reference to 
Figure 1, 2, 3 or 4 of the drawing accom- 105 
panymg the provisional specification. 

11. A transducer according to any pre- 
ceding claim in combination with a catheter 
for transmitting blood pressure to the trans- 
ducer. 11Q 

R.G. MARSH. 
Chartered Patent Agent, 
Agent for the Applicants. 
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1586968 PROVISIONAL SPECIFICATION 

1 CUPPT This drawing Is a reproduction of 
1 SHtti tJ)e Q figlna i on a reduced scale 





Fig A 



